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9250 WILSHIRE BLVD A con1cal Washer having a crush Zone wherein the 1nner 
SUITE 325 annual projection comprises a top and bottom elevation 
BEVERLY HILLS, CA 90212 Where the top elevation lies at an approximately 100 to 165 

degree angle to the inner annual Wall of the Washer and the 
(21) APPL NO. 11/145,377 bottom elevation is substantially ?ush With the bottom 

surface of the Washer. The inner annual projection forms a 
(22) Filed; Jun_ 3, 2005 crush Zone, Which collapses and crushes When an attachment 

device passes through the Washer and is tightened doWn by 
Publication Classi?cation a user. The crush Zone provides a tight engagement of 

fastener to the bearing surface, and one Which eliminates 
(51) Int. Cl. looseness in the fastener upon a thermal expansion of the 

F16B 31/02 (2006.01) metal of the elements. 
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WASHER WITH CRUSH ZONE 

FIELD OF THE INVENTION 

[0001] The present invention relates to a Washer and, 
particularly, relates to an improvement in a Washer by 
having a crush Zone, Which permits greater ?exing of the 
Washer and obtains secure tightening thereof by preventing 
a bolt or a nut from loosening. 

BACKGROUND OF THE INVENTION 

[0002] In applications requiring heavy bolted sections, or 
in bus-bar applications, Washers having a spring character 
istic are knoWn and have been used. One type in the art, long 
Well-knoWn and used, is a “Belleville spring” Washer. HoW 
ever, due to thermal expansion of bolts in various engineer 
ing applications, a looseness is generated in the bolted 
sections. Statistics, in terms of a bolt clamping force vs. a 
tightening torque for bolts, have been generated to assist in 
knowing just What “Belleville spring” Washer is best for the 
load (and its nature, such as electrical, for example) under 
consideration. While prior art consists of conical spring 
Washers and Washers With a relief to provide a tighter 
fastening, looseness has been found to creep into the bolted 
section When not desired. 

[0003] Speci?cally, the prior art in US. Pat. No. 5,829,933 
(’933) achieves a tight fastening through the combination of 
the serrations and a relief provided in the Washer’s top 
surface. The relief, however, does not permit su?icient 
?exing of the Washer, and looseness still may be generated 
in the bolted sections. Besides the looseness, an additional 
disadvantage in the ’933 patent is the lack of maintaining an 
optimal electrical connection if piercing or biting into insu 
lation is required. 

[0004] Similarly, prior art French Standard No. E 25-511 
discloses a conical spring Washer to provide a tighter fas 
tening through serrations and the presence of an annular 
relief. The annular relief, hoWever, similar to the ’933 
patent, does not permit for su?icient ?exing of the Washer, 
does not provide for a tight non-loosening connection of a 
bolt or nut to a bearing surface, and lacks the capability to 
alloW for an optimal electrical connection. 

[0005] Additional prior art consists of a plurality of pro 
jections provided on the bottom surface of a Washer to 
prevent the Washer from slipping on a contacting surface. 
The point of each of those projections is to bite into the 
bearing surface to maintain a tighter fastening of a bolt or 
nut to the bearing surface. The disadvantage, hoWever, is 
that this alloWs for frictional damage or heating to occur on 
the contacting surface because of an uneven frictional coef 
?cient betWeen the Washer and bearing surface. 

[0006] In vieW of such di?iculties, there is a need for a 
Washer to provide a tighter fastening of a bolt or nut to the 
bearing surface in order to prevent a loosening connection, 
as Well as to provide a better electrical connection. 

SUMMARY OF THE INVENTION 

[0007] This invention satis?es the needs left unmet by the 
prior art and improves the conical Belleville spring Washer, 
and speci?cally improves upon the ’933 Patent and ’5ll 
Standard, due to the existence of a crush Zone. The crush 
Zone alloWs for the crushing of the inner annual projection 
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upon an attachment device passing through the Washer and 
being tightened doWn by a user, such as a torquing of the 
fastener and Washer, permitting for greater ?exing of the 
Washer in the tightening of a fastener or nut to the bearing 
surfaces. Accordingly, a primary object of the present inven 
tion is to a novel Belleville spring Washer. 

[0008] The preferred embodiment of the present invention 
provides for a tight non-loosening connection of a bolt or nut 
to a bearing surface, eliminating undesired looseness in 
application and improves upon the prior art by alloWing for 
a crush Zone. The inner annual projection forms the crush 
Zone and lies at an approximate 135 degree angle, plus or 
minus 10 degrees, to the inner annual Wall. Said inner annual 
projection has sufficient thickness so it does not crush or 
break doWn Without applied force, yet has a designed 
thinness to permit deformation to occur. 

[0009] An additional embodiment of the present invention 
contains teeth on the underside of the Washer that can bite or 
pierce an insulated Wire and cut through the insulation to 
make a better electrical connection. 

[0010] The preferred embodiment of the present invention 
lies in a Washer having a Belleville spring characteristic 
Within its geometrical con?guration and a series of radially 
extending serrations formed Within the annular or radial 
body forming the Washer. The inWardly disposed ends of the 
serrations terminate adjacent to the top edge of the inner 
annual Wall and extend radially outWardly, su?iciently long 
to extend beyond the diametrical extremity of the head of the 
fastener to Which it is to be mounted. 

[0011] As an attachment device passes through said 
Washer and is tightened doWn by a user, such as a fastener 
being torqued to, or as a nut is tightened doWn on a bearing 
surface, as the Washer is being squashed in the tightening of 
fastener or nut to the bearing surface, the entire inner annual 
projection, Which extends to the inner circumferential edge, 
collapses and crushes inWard and doWnWard. The result is a 
more positive hold of fastener or nut With the Washer to a 
bearing surface, never achieved before With this type of 
Washer. Looseness is virtually eliminated in various engi 
neering applications, one example being in the case of a 
thermal expansion of the metals of fastener, Washer and 
bearing surface body formation. 

[0012] An additional embodiment contains an electrical 
version Whereby the Washer contains peripheral radially 
outWardly extending teeth, both axially projecting teeth and 
peripheral radially inWardly extending notches, that cut or 
pierce through insulation to make a better electrical connec 
tion. The number of teeth depends upon the diameter and 
siZe of the Washer. 

[0013] Thus, an object of this invention is to provide a 
novel Belleville spring Washer, Which is able to overcome 
the disadvantages of the prior art as mentioned above. 

[0014] Another object of this invention is to eliminate 
looseness in the tightened arrangement of fastener and 
bearing surface by providing a better engagement betWeen a 
fastener’s head or a nut and their corresponding Belleville 
spring Washer. 

[0015] A further object of this invention is to provide for 
a better electrical connection. 
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[0016] These and other objects and advantages of the 
invention Will become more apparent by a full and complete 
reading of the following description, the claims appended 
thereto, and the accompanying draWing comprising tWo (3) 
sheets of nine (9) FIGURES. 

BRIEF DESCRIPTION OF DRAWINGS 

[0017] For a more complete understanding of this inven 
tion, reference should noW be had to the embodiments 
illustrated in greater detail in the accompanying draWings 
and described beloW by Way of examples of the invention. 
In the draWings: 

[0018] FIG. 1 is a plane vieW from above of a Washer that 
is the subject matter of this invention 

[0019] FIG. 2 is a fragmentary vieW, someWhat in per 
spective from under the Washer, taken on line 2-2 of FIG.1. 

[0020] FIG. 3 is a side vieW taken on line 3-3 of FIG. 1. 

[0021] FIG. 4 is a perspective vieW of a mounting of the 
inventive Washer to a fastener the example here being a 
block. 

[0022] FIG. 5 is an enlarged fragmentary elevational 
vieW, partly in cross-section, of a fastener and the inventive 
Washer mounted thereto prior to the collapse of the inner 
circumferential portion of the crush Zone. 

[0023] FIG. 6 is an enlarged fragmentary elevational 
vieW, partly in cross-section, of the fastener and inventive 
Washer in a properly corrected torqued condition to a 
bearing surface With the collapse of the inner annual pro 
jection. 

[0024] FIG. 7 is a plane vieW from above of an additional 
embodiment of the present invention shoWing a plurality of 
radially inWardly extending notches resulting from teeth 
projecting from the underside portion of said annular body. 

[0025] FIG. 8 is a plane vieW from the underside of an 
additional embodiment of the present invention shoWing a 
plurality of teeth projecting from the underside portion of 
said annular body. 

[0026] FIG. 9 is an enlarged fragmentary elevational 
vieW, partly in cross-section, of the fastener and inventive 
Washer in a properly corrected torqued condition With the 
crush Zone to a bearing surface shoWing one of many 
examples of the use of said axially projecting teeth in 
providing an electrical connection. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0027] Referring noW to the draWing in Which reference 
characters therein correspond to like numerals hereinafter, a 
conical Washer 15 of the preferred embodiment of the 
inventive concept is illustrated in the vieWs of FIGS. 1-3. 
Washer 15 is of the Belleville spring type comprising a top 
surface 24, a bottom surface 50, a thickness 52, an annular 
body 17 about a centrally located or disposed opening 18, 
and a Belleville con?guration 20, FIG. 2, throughout the 
entire span 21 of the annular body 17. The con?guration 20 
of Washer 15 is illustrated in FIG. 2 it being taken across a 
full diameter of the Washer, and includes a concaved aspect 
to it, as is knoWn for Belleville type Washers. 
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[0028] In addition to such con?guration 20, a series or 
plurality of radially extending serrations 23, FIGS. 1, 3, are 
formed in the top surface 24 of the annular body 17. 
Serrations 23 are spaced from one another, and disposed in 
a circumferential manner around the annular body 17, the 
number thereof in each Washer 15 being determined by the 
siZe of the Washer, their lengths not necessarily extending to 
the peripheral edge of the Washer but may terminate in a 
peripheral ring-like manner Within the span 21, FIG. 2, of 
annular body 17 itself, and as illustrated in the draWing 
FIGURES. The serrations 23 are uniform in their make-up 
and thereby formed during the formation of the Washer 15 
itself. It should be understood that serrations 23 of this 
nature have been knoWn prior to this invention, but this 
invention utiliZes a crush Zone 25 in achieving the object of 
non-looseness in the tightened arrangement of fastener or 
nut to a bearing surface. 

[0029] In the preferred embodiment, there is an inner 
annual projection having a top elevation 29 and a bottom 
elevation 51, and extends to the inner circumferential edge 
27, Wherein the top elevation 29 lies at an approximately 135 
degree angle, plus or minus 10 degrees, to the inner annual 
Wall 28 of the Washer 15, and Wherein the bottom elevation 
51 is substantially ?ush With said bottom surface 50 of the 
Washer 15. HoWever, the invention Will Work in the range of 
100 degrees to 165 degrees. The choice of angle is depen 
dent upon such factors as the thickness of the projection and 
the hardness of the material used to make the Washer. The 
greater the hardness of the material used requires a greater 
angle to achieve the crushing affect of the invention. As the 
thickness of the material increases, the greater the angle 
needed to achieve the crushing affect of the invention. 

[0030] Inner ends 30, FIG. 1, of the serrations 23 are 
disposed proximate to the inner annual Wall 28, outside of 
the marginal portion 32, FIG. 2, of the annular body 17 out 
of Which crush Zone 25 is formed. Outer ends 33 of 
serrations 23 are disposed usually uniformly at a geometri 
cally curved endless line (not shoWn) Within the span 21 of 
annular body 17. It should be understood that depending 
upon the siZe of Washer 15, Which in turn depends on types 
and siZes of fasteners, some examples being socket-and-cap 
screW, standard hex bolt, and Wide bolthead type, the lengths 
of the serrations Will vary; nevertheless, the heads of the 
fasteners extend over the lengths of the serrations either to 
their full lengths or over a goodly portion of their lengths, in 
order that the crush Zone maintains its full effect and the 
invention is operative. 

[0031] In operation, Washer 15 is mounted to the shank 37 
of a fastener, such as a threaded bolt 39, FIG. 4, With 
serrations 23 facing the undersurface 40, FIGS. 5, 6, of a 
head 42 formed on the fastener. As an attachment device 
passes through said Washer and is tightened doWn by a user, 
or by Way of example a fastener 39, such as in FIGS. 5 and 
6, is then inserted into a bore 43, say, of a ?ange 44 having 
a bearing surface 45, a threaded portion 46 on the fastener, 
FIG. 4, preparing to mate With corresponding threads (not 
shoWn) formed in the body formation for bore 43. Head 42 
is rotated, say, manually, or by means of a Wrench (not 
shoWn). As fastener 39 and Washer 15 approach a tightened 
effect upon the bearing surface 45 by a torquing of the 
Wrench, a crushing and collapsing of the inner annual 
projection occurs. Said inner annual projection forms a 
crush Zone 25 capable of collapsing When any attachment 
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device passes through said Washer and is tightened doWn by 
a user. The inner annual projection has su?icient thickness to 
prevent it to crush or break Without application of an applied 
force, yet has minimal thinness to permit deformation to 
occur. 

[0032] As the inner annular projection crushes, the Washer 
15 assumes a condition approaching a ?attened state. It is 
known, hoWever, that Belleville Washers do not completely 
?atten upon a correct or proper torque setting notWithstand 
ing the existence of the crush Zone in the present embodi 
ment. However, With or Without a truly non-?attened con 
dition, a tight e?icacious bite of Washer 15 to the underside 
of head 42, one never realiZed before in the use of a 
Belleville spring-type Washer, is achieved by reason of the 
incorporation of crush Zone 25. 

[0033] It should be noted that the inner circumferential 
edge 27 of opening 18 of Washer 15 before crushing occurs 
does not frictionally engage the shank 37 of the fastener; the 
opening Was freely spinnable about the shank before torqu 
ing fastener (or nut) to bearing surface. After crushing, 
hoWever, the circumferential edge 27 Will be deformed and 
no longer spinnable in the tightened mode. In the event of a 
thermal expansion of the metals of the elements hereithat 
of the ?ange, fastener (nut), and/or Washeriand Which in 
the past has shoWn that looseness is generated in the 
tightened mode for a Belleville spring Washerisuch loose 
ness is eliminated With the application of Washer 15, irre 
spective of any engineering or other theory supporting or 
negating the e?icacious advantage of non-looseness in the 
application of Washer 15. 

[0034] In another embodiment, FIGS. 7-8, still containing 
the crush Zone 25, there exists a form of peripheral radially 
outWardly extending teeth, both axially projecting teeth 48 
and peripheral radially inWardly extending notches 49, that 
cuts or pierces through any insulation to make an optimal 
electrical connection and permit the insulated Wire to func 
tion. The number of teeth depends upon the siZe and 
diameter of the Washer. One of many examples of the use of 
said axially projecting teeth 48 is provided in FIG. 9. 

[0035] In the formation or making of the Washer 15, a 
spring steel member or strip of such material of a given 
Width and thickness, depending upon the siZe of the Washer 
15 to be produced, is fed through a progressive die. The 
inner diameter (“I.D.”) forming the Washer’s opening 18 is 
punched out of the material. The die is piloted for alignment 
required in the next step. The die then impresses spaced 
serrations 23 upon the top surface 24 of the Washer 15. The 
die is piloted on the ID, after Which it cuts the outer 
diameter and forms the height or concaved con?guration for 
the Washer 15. The bottom teeth 48 may be impressed at this 
time, if desired. Thereafter, Washer 15 is heat-treated to the 
standard RC 42-50. 

[0036] A range betWeen loW and high carbon steel mate 
rial is utiliZed in the making of the Washer 15, depending 
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upon a particular application to Which the Washer 15 is to be 
put, usually already ascertained by the manufacturer or 
another ordering the Washer 15. 

[0037] Many modi?cations and variations are possible in 
light of the above teaching. The foregoing is a description of 
the preferred embodiments of the invention and has been 
presented for the purpose of illustration and description. It is 
not intended to be exhaustive and so limit the invention to 
the precise form disclosed. 

1. A conical Washer having a thickness, a top surface, a 
bottom surface, and an inner annular Wall, the improvement 
comprising: 

an inner annular projection having a top elevation and a 
bottom elevation; said top elevation being at an angle 
to said inner annular Wall of said Washer in a range of 
approximately 100 degrees to 165 degrees; said top 
elevation adjoining said inner annular Wall; said top 
elevation adjoining said bottom elevation; said bottom 
elevation being substantially ?ush With said bottom 
surface of said Washer; and, 

Whereby said annular projection forms a crush Zone 
capable of collapsing on an attachment device When 
said attachment device passes through said Washer and 
is tightened doWn by a user. 

2. The Washer of claim 1, Wherein said angle is betWeen 
125 degrees and 145 degrees. 

3. The Washer of claim 1 having a plurality of teeth, said 
teeth located peripherally on said bottom surface, said teeth 
projecting from said bottom surface and extending radially 
outWard, Wherein said plurality of teeth are capable of 
cutting through insulation of electrical components to 
achieve optimal electrical conduction thereWith. 

4. The Washer of claim 1 having a plurality of radially 
extending serrations formed in the top surface, said serra 
tions spaced from one another and disposed in a circumfer 
ential manner around said top surface. 

5. A conical Washer having a crush Zone comprising an 
inner annular projection capable of being crushed as an 
attachment device passes through said Washer and is tight 
ened doWn by a user. 

6. A conical Washer having a top surface and a bottom 
surface, said conical Washer comprising a plurality of teeth 
and a plurality of notches, Wherein: 

said plurality of teeth are located peripherally on said 
bottom surface, said plurality of teeth project from said 
bottom surface and extend radially outWard, and said 
plurality of teeth are capable of cutting through insu 
lation of electrical components to achieve optimal 
electrical conduction thereWith; and, 

said plurality of notches are located peripherally on said 
top surface, said plurality of notches extending radially 
inWard. 


